Detection and characterization of field infectious bursal disease virus (IBDV) isolates circulating among different broiler breeds representing three Egyptian governorates with a history of vaccination against IBDV, was done during 2013-2015. Reverse transcriptase polymerase chain reaction (RT-PCR) was used to amplify and produce clear band of 620 Base pair (bp) product within the hypervariable region of the IBDV viral protein (VP2) gene. The IBDV was prevalent in thirty out one hundred flocks (30%). Subsequently, chosen PCR products were subjected to further analysis by sequencing and phylogenetic studies. Amino acid substitution in VP2 region used to establish a clear framework on the epidemiology of isolated IBDV . Genetic analysis showed that all examined IBDV isolates characterized as vvIBDV had amino acids residues(222A, 242I, 256I, 294I, 299S) which showed to be unique for all vvIBDV strains and clustered phylogenetically with the previously Egyptian IBDVs ( 99.3-100% ) identity. While, vaccinal IBDV strains (BURSA-VAC and UNIVAX) were clustered in another group with (91.1-91.9%), (91.9-92.6%) identity respectively which might leads to vaccination failure and reemergence of disease. Consequently, we recorded wide range of genetic similarities (94.8-95.6) with the recombinant vaccines (VP2 of Faragher 52/70) seed virus, which showed superior protective efficacy against recent Egyptian vvIBDV isolates. IBDV is still a threat against poultry industry. It is important to keep track on appearance and evolution of antigenically different IBDV circulating strains followed by regular updating of the vaccination strategy.
Introduction
Infectious bursal disease (IBD) is one of the most economically important diseases that affects commercially produced chickens worldwide.
Infectious bursal disease virus (IBDV) has two subtypes; the variant and the classical subtype that has been naturally range in virulence from attenuated to very virulent (vvIBDV) (Jackwood et al., 2008) . These vv IBDV strains have ability to break through high levels of maternal antibodies (MAbs) in commercial flocks, causing high economic losses in chickens and producing lesion typical of IBDV (Xiumiao et al., 2012) . To establish the proper control procedure, it is important to characterize as well as identify the viral strains prevalence in the geographic area which can be achieved by using reverse transcriptase polymerase chain reaction (RT-PCR) to amplify section of the IBDV genome. The VP2 gene is commonly studied because it contains important neutralizing antigenic sites, determinants for pathogenicity, which was highly variable among strains. The application of these techniques on more numbers of samples followed by further studies such as nucleotide sequencing have been extensively used by many workers for the molecular characterization of IBDV (Sharma et al., 2005) and generating epidemiological information in order to formulate a vaccination strategy for control of the disease (Mittal et al ., 2005) . This study was performed to detect the current status of IBDV prevailing in different commercially vaccinated broiler flocks using one-step RT-PCR during Jan 2013 to Jan 2015, then sequence hyper variable region (HVR) of VP2 of chosen isolates and compare with well characterized IBDV as well as vaccinal strains to better understand the progression of IBDV for designing suitable vaccination regimes.
Material and methods
History of examined flocks: Onehundred broiler chicken flocks from different Egyptian governorates (Ismailia, El Sewis and El-Sharqia) suspected to be infected with IBDV were examined during January 2013 to January 2015. The flocks were diagnosed according to criteria in the OIE manual (OIE, 2009) based on history, clinical findings, postmortem lesions and RT-PCR techniques. 2. Virus Identification 2.1. Bursal tissue processing: Tissue pools of (5-10) bursa /flock were taken from the examined chickens flocks of 17 and 43 days of age. The specimens were taken under aseptic conditions, then kept in sterile labeled plastic bags and transported in ice containers to the laboratory where stored at -80 °C until processing. Frozen bursal pools tissues were prepared and used for virus detection (Hirai and Shimakura, 1972).
2.2.
Reverse Transcription Procedure: RT-PCR was done using QIAGEN One-Step RT-PCR to amplify a 620-bp product within the HVR of the IBDV VP2 gene with the following forward and reverse primers: AUS GU-F5'-TCA CCG  TCC TCA GCT TAC CCA CAT C-3'and AUS GL -R C5'-GGA TTT  GGG ATC AGC TCG AAG TTG  C- 
Results

Prevalence of IBDV among different examined chicken flocks:
Using RT-PCR, thirty out of onehundred examined broiler chicken samples were positive (30%) to IBDV in flocks vaccinated with different IBDV vaccination programs as shown in Table ( 1) . Sequence analysis: The deduced amino acid sequences included 131 amino acid residues (position 219 to 350) of chosen IBDV strains were aligned with IBDV reference strains of Egypt and other parts of the world based on VP2 region. It was found that all examined field isolates have amino acid identity ranged from 98.5-100% with each other and none of them are of vaccinal or attenuated origin due to absence of 253-Histidine and 284-Threonine mutations that are typically found in attenuated vaccine strains. IBDV examined strains showed the characteristics of vvIBDV amino acid substitutions at residues 222A, 242I, 253Q, 256I, 279D, 284A, 299S and 330S except strains S9, S10, S11 and S12 whereas, S9 and S11 have alanine at (269A) in substitution of Threonine (269T) while, S10 and S12 have isoleucine (252I) in substitution of Valine (252V).
The examined isolates have the serine-rich hepta-peptide SWSASGS that was found next to the second hydrophilic region 326-332 that confirmed the nature of highly virulence among the chosen strains and summarized the differences between IBDV subtypes were more apparent in the minor hydrophilic peaks I and II than all other amino acid changes in the VP2 region( Fig. 1) . Amino acid substitution mutations were observed in the major at amino acid (220) and in the minor hydrophilic peaks at amino acids (252 & 254). In major hydrophilic peak A, all examined isolates have (220F) which is similar to reference Egyptian vvIBDV isolates (Beh 2003 , Giza 2000 and Giza 2008 and differ from European vvIBDV strain (UK 661) which had (220Y). In minor hydrophilic peak 1, both examined isolates S10 and S12 showed one mutation at position (252I) which differ from both vvIBDV European (UK 661) and Egyptian strains (Giza 2000, Giza 2008) that had (252V). Other amino acid mutation occurred at position 254, where thirteen local isolates had serine (254S) which were similar to vvIBDV Egyptian strains (Beh 2003 , Giza 2000 and Giza 2008 ) and differ from European strain (UK 661) that had Glycine (254G). Meanwhile in minor hydrophilic peak 2, it was found that all examined strains had the same aspartic acid (aa) at position 279 which were similar to both vvIBDV European (UK 661) and Egyptian strains (Giza 2008, Giza 2000) that had (279D). Alignment and phylogenetic tree analysis: Table ( 3) showed that field IBDV isolates had an aa identity ranged between (99.3-100%) to Egyptian vvIBDVs (Giza 2008 and Beh 2003) , while aa identity ranged from 98.5-99.3% between old Egyptian strain (Giza 2000) and all examined isolates. Also, the percent of homology between field isolates and different vvIBDV isolates were 95.3-96.3% with Uk661, 97.3-98.3% with Beh 2003 and 95.3-96.8% with the vvIBDV France 97. Phylogenetic analysis of field isolates with other IBDVs reference (classical, very virulent, variant and vaccinal strains) strains revealed that field isolates were in a separate branch and they were clustered more close to the Egyptian vvIBDV (Giza 2000 and Giza 2008) followed by European, Nigeria and Israel reference strains, then, Faragher 52/70, Bursine Plus, UNIVAX and D78 but they were clustered at a far distance from IBD-BLEN (Fig. 2) . ...|....|....|....|....|....|....|....|....|....|....|....|. ..
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Figure (1):
Deduced amino acid sequences of VP2 variable domain from residues 219-350 (numbering according to Bayliss et al., 1990) . Major (Azad et al., 1985) and minor (Van Den Berg et al., 1996) hydrophilic peaks are indicated. 
Discussion
IBDV is present in 95% of the member states, representing the most important disease that affects the commercial poultry (Hussein et  al., 2003) . Clinical signs and post mortem (PM) lesions in diagnosed flocks were completely agreed with various researchers (Hamoud et al.,  2007; Rathore et al., 2013 and  Grandia et al., 2014) who mentioned that IBDV infected birds suffered from inappetence, dullness, depression, and reluctance to move. While in post-mortem examination, the haemorrhages were observed on leg muscles. The bursa of Fabricus was enlarged two times with severe pus accumulation in its lumen. Sequence analysis and comparison of 131bp of the hypervariable region of VP2 with various strains revealed that all examined field isolates have amino acid identity ranged from 98.5-100% among each other, which indicates genetic homogeneity. These results agreed with Neven et al., (2015) who mentioned that most Egyptian IBDV isolate shave close relationships between the previously isolated Egyptian IBDVs and they are clustered together with (99-100%) identity.All of the examined field strains showed the characteristic of vvIBDV amino acid substitutions at residues at 222 (P→A), 256(V→I) and 294 (L→I) and 299S which have been implicated in increased virulence and used as molecular markers for vv IBDV strains ( Cao et al., 1998  and Brandt et al., 2001) .The same results obtained by Hernandez et al., (2006) and Barathidasan et al., (2013) who noticed that four amino acid residues have conserved among most vvIBDV strains (222A, 256I, 294I, and 299S). Our results revealed that, amino acid sequence identity was higher with vvIBDV (97.8-100%) strains than with classical or variant strains. Jackwood et al., 2008) . Other substitution that occurred at position 254 revealed that all local isolates had serine at position 254 which agreed with Kasanga et al., (2007) who reported that vvIBDV isolated from vaccinated chickens vaccinated with classical attenuated vaccine with such aa residues at position 254. Exchanges of amino acid in this position may likely resulted in antigenic changes (Durairajet al., 2011) , leading to a modified structure of the neutralizing epitopes (Martin et al,  2007) causing vaccination failure. Also, Jackwood and Sommer-Wagner, (2011) reported that amino acid mutations in VP2 in position 222 and 254 have been responsible for antigenic drift in IBDV. In minor hydrophilic peak 2 showed that all examined strain had same aa at position 279 which is similar to both vvIBDV European (UK 661) and Egyptian strains (Giza 2000, Giza 2008) that had (279D). These results agreed with those of Adamu et al., (2015) . Field isolates S10 and S12 have isoleucine (252I) 
mentioned that BURSA-VAC vaccine and CEVAC IBD were the nearest vaccines in sequence similarity to the local field examined IBDV strains (Bursine Plus and Nobilis Gumboro). The obtained results showed that isolated IBDVs that circulated in Egyptian flocks showed higher similarities to each other while they showed lower similarities to the used vaccinal strains. Therefore, comparison of IBDV sequences is important to identify new variants occurring in the field. Thus, the selection of VP2 amino acid sequence as closely as possible is important to get the best protection. Consequently, we recorded wide range of genetic similarities (94.8-95.6) of the European seed virus of recombinant vaccines (VP2 of Faragher (52/70) against the currently circulating field viruses beside their ability to overcome difficulties in managing MAbs on vaccine uptake which explain no IBDV lesion in flock vaccinated with these vaccine. These results in accordance with Sultan et al., (2012) who mentioned that HVT-IBD vaccine has the ability to induce an immune response in birds with high levels MAbs and could protect against recent Egyptian vvIBDV isolates. Also, agreed with OIE (2008) who reported that live recombinant vaccine (expressing the VP2 antigen of IBDV) produced protective immune responses in chickens better than the attenuated viral strains. These reflect the importance of continuous evaluation and updating of the vaccinal seed strains to determine its efficacy against currently circulating IBDV. Monitoring chicken flocks against vvIBDV is essential and molecular methods can be used to identify and characterize the agent for vaccinal selection and formulating strategy. Further studies are needed for the unique two isolates which had amino acid substitution at aa (V252I) in minor peak 1.
